Vascular endothelial growth factor is expressed in endothelial cells isolated from skeletal muscles of nitric oxide synthase knockout mice during prazosin-induced angiogenesis.
In skeletal muscles, angiogenesis can be induced by increases in wall shear stress. To identify molecules involved in the angiogenic process, a method based on the use of BS-1 lectin-coated magnetic beads was developed to isolate a cellular fraction enriched in microvascular endothelial cells which are directly exposed to wall shear stress. Using such cellular fractions from skeletal muscles of C57 mice in which angiogenesis was induced by administration with the alpha(1)-adrenergic antagonist prazosin, we found the concentration of vascular endothelial growth factor (VEGF) increased in correlation to the duration of the prazosin stimulus. In contrast, the angiopoietin-2/tie-2 system was not changed even after 4days of prazosin treatment. In neuronal nitric oxide synthase (nNOS) knockout mice, the VEGF concentration was also elevated after prazosin treatment but remained almost unchanged in endothelial nitric oxide synthase (eNOS) knockout mice. However, eNOS (and not nNOS) knockout mice expressed higher levels of VEGF under non-stimulated conditions as compared to C57 mice. These results suggest that VEGF produced in endothelial cells is involved in angiogenesis in skeletal muscles of mice responding to the administration of systemic vasodilators. NO derived from eNOS and nNOS may be an important regulator of the angiogenic response in skeletal muscles in vivo.